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This invention relates to injection, molding 
machines. 
An object of the invention is to provide an in 

jection molding machine that is constructed and 
arranged in a manner to handle preformed pe. 
lets of different size that are automatically fed 
into the injection cylinder of the machine, the 
size of the preformed pellet that is fed into the 
cylinder being controlled according to the stroke 
of the injection plunger of the machine. -- t 
Another object of the invention is to provide 

an injection machine wherein plastic material in 
pellet or briquette form is fed through an injec 
tion cylinder without any substantial rise intem 
perature of the material SO that it is forced into 
a mold at a low temperature and is subsequently 
heated while in the mold to plasticize the ma 
terial. - 

Another object of the invention is to provide 
an injection machine wherein preformed pellets 
of different size are fed through the injection 
cylinder of the machine according to the length 
of the stroke of the injection plunger of thema 
chine so as to provide a continuous injection proc 
ess using the preformed pellets alternating in 
such a manner that the injection plunger of the 
machine will advance to approximately the same 
position in the injection cylinder on each stroke 
of operation of the machine. . . 
Another object of the invention is to provide 
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an injection machine in accordance with the fore 
going object wherein the preformed pellets are 
not heated during their passage through the in 
jection cylinder, but are heated after being 
forced into the mold whereby either thermoset 
ting or thermoplastic materials can be molded in 
the same machine and all of the material in the 
injection cylinder will be usable during-the-con 
tinuous operation of the machine. 
Another object of the invention is to provide 

an injection machine that is constructed and ar 
ranged in a manner, that a sufficient temperature 
differential is maintained in the plastic material 
in the sprue of the mold associated with thema 
chine that the material in a part of the sprue may 
set and be removed with the cast article while the 
material in the entrance of the Sprue from the 
injection cylinder will be at a low temperature 
and be retained in the sprue until the next in 
jection cycle. 
Another object of the invention is to provide 

an injection machine in accordance with the fore 
going object wherein the plastic material in the 
injection cylinder is not heated during its pas 
sage through the cylinder whereby the material 55 taken along line 3-3 of Figure 2. 
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2 
retained in the entrance of the sprue will remain 
unheated while the material in the discharge end 
of the sprue and in the mold will be heated and 
subsequently set for removal from the mold. 

Still another object of the invention is to pro 
vide an injection machine for operating on a con 
tinuous cycle of operation wherein preformed pel 
lets of plastic material of different size are fed 
into the injection cylinder by a mechanism that 
is actuated in response to the forward position 
of the injection plunger at the end of the injec 
tion stroke so that if the injection plunger does 
not reach a predetermined forward position in 
the injection cylinder that a preformed pellet of 
plastic material of Smaller size Will be fed into 
the injection cylinder than when the plunger 
reaches a predetermined forward position, in the 
latter instance a pellet of large size will be fed 
into the injection cylinder to thereby make up a 
gradually decreasing quantity of plastic material 
in the injection cylinder that is being used there 
from during the continuous operation of the ma 
chine as a result of variances in the density of 
the plastic material fed into the injection 
cylinder. ... . 
Another object of the invention is to provide a 

process of injection molding plastic materials 
wherein the plastic material is moved through 
the injection cylinder in a substantially cold con 
dition and is transferred into a hot mold to 
thereby plasticize the material in the mold. . . . 
Another object of the invention is to provide 

a process of injection molding in accordance with 
the foregoing object wherein the plastic material 
is passed through a zone that maintains a high 
temperature differential between the plastic ma 
terial at the entrance of the Zone and the mate 
rial at the discharge end of the Zone so that 
when the material is plasticized in the mold 
that only a. portion of the material in the tem 
perature differential zone will be plasticized and 
subsequently set for removal from the mold with 
the cast article. ... . . . , ' ' ' 

Further objects and advantages will become 
apparent from the drawing and the following 
description. 

In the drawing: 
Figure 1 is a longitudinal cross sectional view 

of a machine embodying features of this inven 
tion. - r 

Figure 2 is a transverse cross sectional view 
taken along line 2-2 of Figure 1. 

Figure 3 is a horizontal cross sectional view 



2,413,401 
s 

Figure 4 is a schematic wiring diagram for 
the machine. 
In this invention the injection machine 0, as 

diagrammatically illustrated, consists of a front 
bolster plate and a rear bolster plate 2 that 
are interconnected by means of tie rods 3. The 
tie rods 3 have shoulders 4 that engage the 

s 

bolster plates and 2, and nuts 5 that retain. 
the bolster plates against the shoulder A. 
The front bolster plate carries a stationary 

mold or die member 6 that is suitably secured 
thereto as by means of bolts. T. An injection 
cylinder 8 having an internal bore 9 is disposed 
adjacent the stationary mold 6 and is secured 
thereto by means of bolts 20. A pad of heat 
insulating material 2 is positioned between the 
injection cylinder f8 and the mold 6. 
insulating material 2 is of a type that has a rela 
tively low heat conductivity to substantially pre 
vent any great amount of heat transmission from 
the mold 6 to the injection cylinder 8 for 
reasons hereinafter discussed. 
The injection cylinder f8 receives an injection 

plunger 22 that reciprocates within the cylinder 
bore 9. The injection plunger 22 is connected 
to the piston rod 23 of a double-acting hydraulic 
motor 24, a piston 25 being provided on one 
end of the piston rod 23 for reciprocation within 
the cylinder bore 26 of the hydraulic motor 24, 
Suitable fluid connections 27 and 28 are provided 
on opposite ends of the hydraulic motor 24 for 
supplying fluid through and discharging fluid 
therefrom as controlled by means of a conven 
tional 4-Way control valve. 
The rear end of the injection cylinder f3 is 

connected to a support plate 29 that extends be 
tween the tie rods f3. A feed opening 30 is pro 
vided in the injection cylinder 8 to receive 
preformed pellets or briquettes of plastic mate 
rial from the feed hopper 35 hereinafter de 
scribed. 
A movable mold. 3 is associated with the sta 

tionary mold 6 and is carried upon the end of 
a ram 32 for movement to and from the mold 
6. The ram 32 is provided with the piston head 

33 thereon that reciprocates within the cylinder 
bore 34 of the hydraulic motor 36. Suitable fluid 
connections 37 and 38 are provided in opposite 
ends of the hydraulic motor 36 to supply fluid 
to and discharge fluid from the hydraulic motor 
36 as controlled by a conventional 4-Way valve. 
The molds 6 and 3 are provided with passages 

39 and 40 for conducting heating fluid through 
the mold members, Suitable inlet and outlet 
connections 4 and 42 being provided for the 
passages. 39 and 40. A flexible connection 43 
interconnects the heating passages 39 with the 
heating passages 40. 
The molds 3 and 6 are each provided with a 

1'ecess, or recesses in the engaging faces of the 
mold members to provide one or more mold 
cavities 44 that communicate with a sprue 45. 
The sprue 45 has the entrance portion 46 thereof 
disposed in the heat insulating pad 2 f. Since 
the heat insulating pad 2 has a relatively low 
heat conductivity the temperature of the plas 
tic material in the discharge portion 47 of the 
sprue 45 will be at a substantially greater tem 
perature than the plastic material in the en 
trance portion 46 of the sprue passage 45. In 
fact, since the mold members 3 and 6 are heated 
and the injection cylinder 8 is unheated, the 
plastic material in the discharge portion 47 of 
the sprue passage 45 will be at the temperature 
of the mold members while the plastic material 

The heat 
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jacent these faces. 

4. 
in the entrance portion 46 of the sprue passage 
Will be at substantially the same temperature as 
the plastic material in the injection cylinder 8, 
or at least, the temperature gradient of the plas 
tic material in the entrance portion 46 of the 
Sprue passage 45 between opposite faces of the 
heat insulating pad 2 will be at substantially 
the same temperature of the plastic material ad 

Since the plastic material 
is a relatively good nonconductor of heat the 
plastic material in the entrance portion 46 in 
the sprue passage 45 will not rise in temperature 
rapidly due to any heat conduction from the moid 
members 6. 
As previously stated, the injection cylinder 8 is 

unheated while the mold members 6 and 3 are 
heated. The operation of the machine as the 
result of the construction heretofore described 
With regard to the mold members and the injec 
tion cylinder is such that the plastic material 
advanced through the injection cylinder 8 is at a 
relatively low temperature, that is the tempera 
ture will not be substantially below the tempera 
ture at which the material is plasticized if the 
cylinder 8 is heated or in the case of ther noset 
ting resins will be below a temperature at which 
polymerization proceeds rapidly, and in fact, may 
be approximately at room temperature. When 
the plastic material is forced through the spruie 
passage 45 by advancement of the injection 
plunger 22 the low temperature plastic material 
in the injection cylinder 8 will be forced through 
the sprue passage into the mold cavity E4. The 
mold members 6 and 3 f will be maintained at a 
sufficiently high temperature to plasticize the 
plastic material within the mold cavity 4, such 
temperatures being in the neighborhood of 350° 
to 400° F. depending upon the type of plastic 
material that is being molded. It has been previ 
ously stated that the passages 39 and G are pro 
vided for the purpose of supplying a heating fluid 
to the molds. However, depending upon whether 
thermosetting or thermoplastic materials are be 
ing molded, the passages may be used for either 
a heating fluid or may be used alternately for 
a heating and a cooling fluid. The former prac 
tice will be followed when thermosetting material 
is used while the latter practice Will be followed 
when thermoplastic materials are molded. It will 
be apparent that since the plastic material in the 
injection cylinder 8 is substantially at room ten 
perature, or has not been elevated to any Sub 
stantial degree, that the material in the injection 
cylinder 8 will not have a tendency to exude 
from the injection cylinder bore through the 
sprue 45 when the molds are opened because the 
material Will not be in a high stage of plas 
ticity. Under the circumstances the Sprue 45 
may be relatively large, and if desired may be 
of sufficient size to conduct flock material into the 
mold cavity 44. It will be understood, however, 
that in either condition that there will be at least 
a slight reduction in diameter of the Sprue pas 
sage 45 from the diameter of the cylinder bore 
9 to provide a line of weakness whereby the 
material in the sprue passage 45 will be removed 
with the cast article when the molds are opened. 
The foregoing construction of the injection ma 

chine is especially adapted to the injection mold 
ing of thermosetting resins because of the Wide 
differential in temperature that can be main 
tained in the resin retained in the entrance por 
tion 46 of the sprue passage 45 and the discharge 
portion 47. Since the plastic material in the en 
trance portion 46 will not have any substantial 
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rise in temperature, the material will not set 
or polymerize in the entrance portion of the sprue 
passage, Whereas, the thermosetting resin in the 
discharge portion 47 of the sprue passage 45 will 
beheated to the same temperature as the material 
in the mold cavity 44, whereby this portion of 
the resin will be removed from the sprue pas 
sage 45 when the cast article is ejected from the 
molds. 
The feeding mechanism for the machine here 

tofore described consists of a hopper 48 having 
a partition 49 disposed centrally therein wherein 
preformed pellets or briquettes of plastic material 
may be placed for feeding into the injection cyl 
inder 8. The pellets or briquettes 50 on one side 
of the partition 49 are of a larger size than the 
pellets or briquettes 5 provided on the opposite 
side of the partition 49. The diameters of the 
briquettes 5 and 5 are the same but their 
lengths are different whereby the briquette or 
pellet 59 will contain substantially more plastic 
material than the pellet or briquette. 5. 
The pellets 50 and 5 are stacked within a hop 

per 48 on opposite sides of the partition 49 and 
rest upon a plate 52 that is supported upon the 
flat upper surface 53 on the injection cylinder 
8. This plate 52 has an opening 54 of sufficient 

size to take the largest pellet 59 so that the pellet 
59 can be fed into the injection cylinder bore 9 
through the feed opening 30. 
The plate 52 is slidably positioned upon the 

Surface 53 and is reciprocated beneath one or 
the other of the stacks of pellets 50 and 5 by 
means of the Solenoid coils S1 and S2. The 
armatures 58 and 59 of the coils S1 and S2, re 
Spectively, are connected to the plate 52 by means 
of links 60 and 6, respectively. Springs 62 and 
63 surrounding the armatures 58 and 59, respec 
tively, of the coils S1 and S2 maintain the plate 
52 in a neutral or center position, as shown in 
Figure 2, when neither of the solenoids are ener 
gized. The solenoid coils S1 and S2 may be main 
tained on Suitable brackets 64 and 65 extending 
from the center support member 29. 
The electric circuit for controlling the injec 

tion machine consists of a limit switch LS that 
is engaged by a cam arm 66 secured to the end 
of an arm 67 that is carried by the injection 
plunger 22 when the cam arm 66 is carried by the 
plunger 22 to the forwardmost position desired 
for the plunger 22. The limit switch LS1 closes 
a circuit through a relay coil A, the limit switch 
LS3 being closed at this time, whereby the con 
tacts A2 are closed and the contact A3 is opened. 
Simultaneously contacts A are closed thereby 
providing a holding circuit for relay A. 
When the cam arm 66 returns on a rearward 

stroke it engages the roller 68 that is secured 
on a bell crank arm 69 for closing the limit Switch 
LS2 thereby energizing solenoid S. The cam arm 
66 is of Sufficient length to retain the Solenoid 
S energized for a sufficient time to cause the 
plate 52 to be moved in a leftward direction, as 
viewed in Figure 2, and permit a pellet or briquette 
50 to drop into the opening 54 of the plate 52. 
When the cam arm 66 passes rearwardly over 

the roller 68 and leaves contact therewith, the 
spring 70 will open the limit switch LSP and there 
by de-energize the Solenoid Si to permit the 
springs 62 and 63 on the armatures 58 and 59 of 
the solenoids S1 and S to centralize the plate 52, 
whereby the pellet 50 is dropped into the opening 
30 in the injection cylinder. 
As the plunger 22 continues its rearward move 

ment, the cam arm 66 will finally strike the limit 
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6 
switch LS thereby opening the same and de 
energizing the relay coil A. to now open contacts 
AA and close contacts A3 to recondition the cir 
cuit for the next cycle of operation. 
The operation just described is that which oc 

curs when the injection plunger 22 moves to its 
forward most advanced position, thereby indicating 
that the plastic material remaining in the in 
jection cylinder 8 is less than that which should 
normally be retained therein after a cycle of 
operation and indicating that a large charge of 
fresh plastic material should be admitted into 
the injection cylinder to compensate for a loss of 
plastic material that has occurred in the opera 
tion of the machine due to variance in the weight 
of material that is present in the pellets 50 and 
5. Under these circumstances, therefore, a large 
pellet 50 is dropped into the injection cylinder, 8. 
However, this operation occurs, or a large pellet 
is dropped into the injection cylinder, only when 
the plastic material remaining in the injection 
cylinder is less than normally should be retained 
therein after an injection cycle. 
The normal charge of plastic material required 

to fill the mold cavity 44 is contained in the pel 
lets 5, so that if there was no variance in density 
of the pellets the plunger 22 would move to the 
same forward position at the end of each injection 
stroke. However, there is a variance in the den 
sity of preformed pellets so that there is a grad 
ual accumulated loss of plastic material that re 
mains in the injection cylinder after each stroke 
of Operation. This loss can accumulate up to 
a certain point and then it is necessary to make 
up for this loss of material. Therefore, in what 
may be considered a normal operation of the 
machine the limit switch LS will not be engaged 
by the cam arm 66 during a forward stroke of th 
injection plunger 22. 
When the injection plunger 22 operates under 

this latter condition the can arm 66 will engage 
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the roller 68 of the limit switch LS on a for 
ward stroke of the plunger, in any instance, but 
will not close the limit switch because of the 
arrangement of the bell crank lever 69. If the 
can arm 66 does not engage the limit switch LS 
there will be no actuation of the electric circuit to 
condition the same as heretofore set forth. Un 
der these conditions when the cam arm 66 is car 
ried rearwardly by the injection plunger 22 after 
the completion of an injection stroke it will en 
gage the roller 68 to close the limit switch LSP. 
Since the contacts A are normally closed when the 
contactor coil A is de-energized, the closing of the 
limit switch LS will energize the solenoid coil S. 
Energization of Solenoid S. pulls the plate 52 in 
a rightward direction, as viewed in Figure 2, so 
that a small pellet 5 having the desired quan 
tity to fill the mold cavity 44 will drop into the 
feed slot 54 in the plate 52. Thus, when the can 
arm moves rearwardly away from the roller: 68 to 
permit the limit switch LS9 to open, the solenoid 
S will be de-energized and permit the springs 
62 and 63 to centralize the plate 52 and thus 
cause the pellet 5 to drop into the feed opening 
30 of the injection cylinder 8. 
Thus, it will be seen that as long as the cam 

arm 66 does not strike the forward limit switch 
LS that the small pellets or briquettes. 5 of 
plastic material will be fed into the injection cyl 
inder upon each stroke of the injection machine, 
and that when the accumulated loss of plastic 
material is such that the limit switch LS is en 
gaged by the cam arm 66 on the forward stroke on 

5the injection plunger 22 that a large pellet 59 will 
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then be fed into the injection cylinder f3. Thus, 
by feeding pellets or briquettes of plastic ma 
terial of different size according to the ... posi 
tion of the forward stroke of the plunger it will 
be seen that a substantially constant quantity 
of plastic material will be retained in the for 
Ward end of the injection cylinder after each 
stroke of operation of the injection plunger. The 
quantity of plastic material that remains in the 
forward end of the injection cylinder at the end 
of each stroke of operation of the injection 
plunger depends entirely upon the quantity de 
sired, That is, the plunger 22 can move forwardly 
to a point that the cylinder is substantially ex 
hausted of plastic material on each stroke of op 
eration, or two or three, or more, charges of plaS 
tic material can be retained in the injection cyl 
inder. However, in either instance the feeding 
mechanism will feed the desired, or selected, pel 
let from the hopper 48 to prevent completely ex 
hausting the injection cylinder. 
While the apparatus heretofore disclosed and 

described constitutes a preferred form of the in 
vention, yet it is to be understood that the ap 
paratus is capable of substantial mechanical al 
teration without departing from the Spirit of the 
invention, and that all such modifications as 
fall within the scope of the appended claims are 
intended to be included herein. - 
Having thus fully described our invention what 

We claim as new and desire to secure by Letters 
Patent is: - - - 

1. An injection machine that includes, an in 
jection cylinder having a plunger reciprocable 
therein, a material containing member associated 
with said cylinder for feeding plastic material 
thereto and having independent chambers 
therein, each of said chambers being adapted to 
contain pellets of preformed plastic material of 
a different size, means for selecting a pellet from 
any one of said chambers individually and inde 
pendently of the other chambers, and means for 
Selectively actuating said last mentioned means 
in accordance with selected different forward 
positions of the plunger in said cylinder. 

2. An injection machine including, an injection 
cylinder having a plunger reciprocable therein, 
a material containing member having a plu 
rality of independent chambers each of which re 
ceive pellets of plastic material of a different size, 
and means for automatically selectively remov 
ing a pellet from selected chambers in accordance. 
with selected forward positions of the plunger for 
feeding into said cylinder. 

3. An injection machine including, an injec 
tion cylinder having a plunger reciprocable 
therein, a material containing member having a 
plurality of independent chambers each of which 
receive pellets of plastic material of a different 
size, and means for automatically selectively re 
moving a pellet from a selected chamber in ac 
cordance with one forward position of said 
plunger and from another selected chamber in 
accordance, with a second forward position of 
said plunger for feeding into said cylinder. 

4. An injection machine including, an injec 
tion cylinder having a plunger reciprocable 
therein, a material containing member having 
a plurality of independent chambers therein, each 
chamber having a preformed pellet of different 
size therein, means for feeding pellets from any 
one of said chambers selectively, means for ac 
tuating said feeding means to feed pellets from 
one only of said chambers as long as said plunger 
moves on a forward stroke that is short of a 
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8 
predetermined maximum forward stroke, in 
normal operation of Said machine, and means for 
actuating said feeding means for feeding a pellet 
of larger size from another of said chambers in 
response to the predetermined maximum for 
ward position of said plunger in said cylinder. 

5. An injection machine including, an injection 
cylinder having a plunger reciprocable therein, 
and a feeding mechanism associated with Said 
cylinder for feeding preformed pellets of plastic 
material of two different sizes to said cylinder 
which consists of, a material containing member 
having two independent chambers, each of Said 
chambers adapted to contain a plurality of pre 
formed pellets of a different size, means for se 
lectively removing pellets from either chamber 
for feeding to said injection cylinder, means for 
actuating said selecting means for selecting small 
pellets from one of said chambers for feeding to 
said injection cylinder during normal operation 
of said plunger, and means for actuating said Se 
lecting means for selecting a large pellet from 
said other chamber for feeding to said injection 
cylinder when said plunger advances in said cyl 
inder to a predetermined maximum forward 
position. 

6. An injection machine including, an injection 
cylinder having an injection plunger reciprocable 
therein, a material retaining means having a 
plurality of independent chambers, each chamber 
containing a preformed pellet of plastic material 
of different size, means for selecting a preformed 
pellet from any one of said chambers for feed 
ing to said injection cylinder, actuating means 
for said selecting means, and means for actuating 
said actuating means in response to a return 
stroke of said injection plunger to feed a pellet 
fron a preselected chamber. 

7. An injection machine including, an injection 
cylinder having an injection plunger reciprocable 
therein, a material retaining means having a 
plurality of independent chambers, each chamber 
containing a preformed pellet of plastic material 
of different size, means for selecting a preformed 
pellet from any one of said chambers for feeding 
to said injection cylinder, actuating means for 
said selecting means, means for actuating said 
actuating means in response to a return stroke 
of said injection plunger to feed a pellet from a 
preselected chamber, and means operated in re 
sponse to a predetermined forward position of 
said injection plunger to actuate said actuating 
means for selectively operating said selecting 
means for Selecting a pellet from another of Said 
chambers for feeding to said injection cylinder. 

8. An injection machine including, an injection 
Cylinder having an injection plunger recipro 
cable therein, a material retaining means having 
a plurality of independent chambers, each 
chamber containing a preformed pellet, of plastic 
material of different size, means for selecting a 
preformed pellet fron any one of said chambers 
for feeding to said injection cylinder, actuating 
means for said selecting means, means for ac 
tuating Said actuating means in response to a 
return stroke of said injection plunger to feed 
a pellet from a preselected chamber, means oper 
ated in response to a predetermined forward posi 
tion of said injection plunger to actuate said a,c- 
tuating means for selectively operating said ser 
lecting means for selecting a pellet from another 
of said chambers for feeding to said injection cyl 
inder, and means operated by a predetermined 
rearward position of said injection plunger to 
render said last mentioned means inoperative for 
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a succeeding forward stroke of said injection 
plunger and until said last mentioned means is 
again operated by said plunger reaching its pre 
determined forwardnost position. 

9. The method of feeding preformed pellets of 
plastic material to the injection cylinder of an 
injection machine to maintain a substantially 
constant residual quantity of plastic material 
Within the injection cylinder after each stroke of 
operation of the injection plunger of the injec 
tion machine that includes, operating a feeding 
mechanism for continuously selecting preformed 
pellets having a predetermined charge therein 
substantially equal to the quantity of material 
to fill a mold cavity from other pellets having a 

O 

5 

10 
predetermined charge therein that is substan 
tially greater than that required to fill a mold 
cavity and feeding them into the injection cyl 
inder upon each stroke of operation of the in 
jection plunger as long as it stops short of a pre 
determined forward position in the injection cyl 
inder, and automatically selecting a preformed 
pellet having a predetermined charge therein that 
is substantially greater than that required to fill 
a mold cavity each time the injection plunger 
reaches said predetermined forward position in 
the injection cylinder and feeding it thereinto. 

DON C. YOUNGBLOOD. 
BERNARD O. ASHBAUGH. 


